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(54) CONTROL APPARATUS FOR HYBRID VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a control 
apparatus, for a hybrid vehicle, which is provided with 
a generator driven by an engine and with a battery 
and which can conform to a regulation regarding the 
production of a noise and NOx. 
SOLUTION: A control apparatus for a hybrid vehicle 
selects whether electric power is generated by a 
generator 2 by the drive of an engine 1 so as to drive 
the vehicle by the electric power or whether the 
vehicle Is driven by the electric power of a battery 6. 
When the charged amount of the battery 6 is at a 
prescribed value or lower, the engine 1 is driven 
under a driving condition under which the production 
of NOx Is small and under which a fuel consumption 

Is not worsened, the engine 1 Is driven by selecting an area In which the emission of an 
exhaust gas is pennitted, and electric power is generated so as to charge the battery 6. A 
signal by which a changeover timing to select the engine 1 or the battery 6 as a power 
source Is issued from a traffic signal 15 installed on a road Is received, and the 
changeover of the power source is controlled. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]An engine carried in vehicles which run on the street, a driving axle made to rotate 
a driving wheel with which said vehicles were provided, An electric motor which transmits 
driving force to said driving axle, a dynamo generated by rotation of an output shaft of said 
engine, A capacitor connected in parallel with a connection part of said dynamo and said 
electric motor, a battery connected in parallel with said connection part, An inverter which 
changes said dynamo or direct current power from said battery into alternating current 
power in order to supply alternating current power to said electric motor, A converter which 
makes output current a direct current and a controller which performs control which 
chooses either said battery or said dynamo as a driving source, and drives said driving 
axle, a control device of a high Brit car ** constituted. 

[Claim 2]A control device of the high Brit car according to claim 1 which performs control 
which said controller answers an input signal from a sensor which receives a travel 
condition signal of said vehicles, and chooses either said battery or said dynamo as said 
driving source. 

[Claim 3]A control device of the high Brit car according to claim 2 which said sensor 
receives a signal emitted from a signal provided in on the street [ said ], and is made into a 
travel condition signal of said vehicles. 

[Claim 4]A control device of a high Brit vehicle given in any 1 paragraph of claims 1-3 which 
perform control which said controller answers a charging state of said battery or said 
capacitor, and drives said driving axle with said battery or said dynamo. 
[Claim 5]A control device of a high Brit vehicle given In any 1 paragraph of claims 1-4 by 
which said battery is charged with electric power generated with said dynamo, or electric 
power from an external power supply. 

[Claim 6]A control device of a high Brit vehicle given in any 1 paragraph of claims 1-5 which 
can perform control which operates said controller in an operating condition field with least 
generating of NO^ contained in exhaust gas discharged from said engine at the time of a 

drive of said engine. 
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[Claim 71A control device of a high Brit vehicle given in any 1 paragraph of claims 1-6 which 
perform control which said controller makes said electric motor generate [ control ] as a 
dynamo at the time of a vehicle brake, and makes the electric power charge to said 
capacitor and said battery. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the control device of the high Brit car 
selectively driven with either of the dynamos or batteries which are generated with engine 
driving force. 
[0002] 

[Description of the Prior Art]Conventionally, what is operated as an electromobile with the 
electric power of the battery carried in vehicles is known. In an electromobile, like [ it is 
quantity of electricity charged by the battery as the source of power, and ] the gasoline 
engine which uses as fuel the diesel power plant which uses gas oil as fuel, and gasoline, 
since exhaust gas was not emitted, it came to be used in the area where discharge of 
exhaust gas, such as an urban area, is not liked. However, in the electromobile carrying a 
battery, in order to charge a battery, a long time is required, and it becomes operation of 
only the distance according to the capacity of the battery, and there is a problem that 
operation cannot do a long distance continuously. 

[0003]Then, the high Brit car which carries an engine and a battery in vehicles came to 
attract attention in recent years. A high Brit vehicle charges the electrical energy of the 
battery which carried the engine which uses gasoline, gas oil, alcohol, or natural gas as 
fuel, drove the dynamo and was carried in vehicles with the engine, and is driven using the 
electric power of a battery. As a high Brit vehicle, there are some which were indicated by 
JP,3-270603,A, JP,7-317581,A, JP,7-23504,A, etc., for example. 

[0004]For example, the electromobile indicated by JP,3-270603,A rotates a driving wheel 
with the electric motor driven with the electric power from a storage battery. 
A storage battery is connected to a dynamo via a battery charger, the dynamo is connected 
with the engine for a dynamo drive, and the battery charger also comprises an external 
power supply so that charge is possible. 

[0005]By generating with a dynamo electric power equal to the electric power which a drive 
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motor needs, the high Brit type electromobile indicated by JP,7-317581,A decreases the 
opportunity of the charge and discharge of a battery, and prevents the degradation by 
charge and discharge. The electric power which needs a drive motor is found by a demand 
motor output means, and the production of electricity corresponding to it is calculated by a 
calculating means. When the required power of a motor is low, in order for engine load to 
also become small and to reduce the throttle loss at this time, operation which operates 
only some cylinders is performed. Based on the computed production of electricity, it asks 
for engine number of rotations by a calculating means, and judges whether number of 
rotations is in the operation area of the present operating mode by an operation area 
judging means, and in not being the area within operation, it changes the number of 
operation cylinders by a mode change means. 

[0006]The power supply circuit of the high Brit car indicated by JP,7-23504,A drives an 
engine near the best efficiency point, and falls exhaust gas, and it prevents degradation of 
a battery. A control section detects the travel stop state of vehicles from the vehicle speed 
signal supplied from a sensor part, or a shift position signal. If a battery charge is below a 
predetermined value, an engine is made to drive near the best efficiency point, and it 
generates electricity with a power plant, and electric power will be charged until the 
capacity of a capacitor reaches a predetermined value. After performing charge to a battery 
from a capacitor by a control section suspending an engine drive, ranking second, and 
connecting a switch, if the capacity of a capacitor is charged to beyond a predetermined 
value and completing charge, a switch is returned to the original state. 
[0007] 

[Problem(s) to be Solved by the Invention] With the engine, the above high Brit vehicles 
drive a dynamo, make a driving axle drive with the electric power obtained with the 
dynamo, and are running. Namely, the electromobile indicated by above-shown JP,3- 
270603,A, Always drive an engine, and make it run vehicles and an engine is driven by the 
optimal condition over generating of exhaust gas or fuel consumption. If there is nothing 
and the engine is driven at all when operating vehicles only with a battery, where it 
operates vehicles with the electric power charged by the battery irrespective of rotation of a 
driving wheel, and change of a travel speed or load and an engine is stopped, generating of 
NO^ in exhaust gas is not reduced necessarily. 

[0008]The same may be said of the high Brit type electromobile indicated by above-shown 
JP, 7-31 7581, A, and at the time of a run of vehicles, it is always driving, and since an 
engine generates electric power equal to the electric power consumed by a motor, the 
engine is driving it. The power supply circuit of the high Brit car indicated by above-shown 
JP, 7-23504 ,A, When the charge of a battery is below a predetermined value, an engine is 
driven near the best efficiency point, when the charge of a battery is beyond a 
predetermined value, an engine is suspended, and vehicles are operated with the electric 
power of the battery. 

[0009] However, as a high Brit vehicle, carry the engine which uses gasoline, gas oil, 
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alcohol, or natural gas as fuel, and drive an engine, and. The place where operating with 
the electrical energy of the battery carried in vehicles, and emitting the exhaust gas from an 
engine, etc. is not liked, For example, it is possible that it is desirable to constitute so that it 
may run with the electrical energy of a battery and may run with an engine in other area in a 
tunnel, an urban area, and a city. In that case, although it is necessary to choose either an 
engine or a battery as the source of power about a high Brit vehicle, it is a problem how the 
change stage and a changeover region are chosen, and the technical problem how to 
perform change timing of the source of power of an engine or a battery occurs. 
[0010] 

[Means for Solving the Problem]The purpose of this invention generates a dynamo by 

engine drive in consideration of the above-mentioned thing, It is chosen whether vehicles 

are operated with electric power of a dynamo, or vehicles are operated with electric power 

of a battery, without driving an engine, A charge of a battery operates an engine below at a 

predetermined value by a driving condition in which there is little generating of NO^ and 

✓\ 

fuel consumption does not get worse, Choose area where discharge of exhaust gas is 
allowed, drive an engine, generate electric power, and it charges to a battery, A signal 
which provided change timing chosen as an engine or a battery as the source of power in 
the road, Use a signal from an artificial satellite etc., and it incorporates so that short wave 
and a millimeter wave which carry out a changeover command to a signal or an artificial 
satellite may be made to send, It is providing a control device of a high Brit car which 
receives the signal, performs a battery of the source of power, or engine switching control, 
and can revive the brake force to electric power, and can be stored electricity at the time of 
a brake of vehicles. 

[001 1]An engine carried in vehicles with which this invention runs on the street, a driving 
axle made to rotate a driving wheel for which said vehicles prepared, An electric motor 
which transmits driving force to said driving axle, a dynamo generated by rotation of an 
output shaft of said engine, A capacitor connected in parallel with a connection part of said 
dynamo and said electric motor, a battery connected in parallel with said connection part, 
An inverter which changes said dynamo or direct current power from said battery into 
alternating current power in order to supply alternating current power to said electric motor, 
It is related with a control device of a converter which makes output current a direct current 
and a controller which performs control which chooses either said battery or said dynamo 
as a driving source, and drives said driving axle, and a high Brit car ** constituted. 
[0012]Said controller performs control which answers an input signal from a sensor which 
receives a travel condition signal of said vehicles, and chooses either said battery or said 
dynamo as said driving source. Said sensor receives a signal emitted from a signal 
provided in on the street [ said ], and makes it a travel condition signal of said vehicles. 
[0013]Said controller can perform control which answers a charging state of said battery or 
said capacitor, and drives said driving axle with said battery or said dynamo. 
[0014]Said battery is charged with electric power generated with said dynamo, or electric 
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power from an external power supply. 

[0015]Said controller can perform control operated in an operating condition field with least 
generating of NO^ contained in exhaust gas discharged from said engine at the time of a 

drive of said engine. 

[0016]Said controller performs control which makes said electric motor generate as a 
dynamo at the time of a vehicle brake, and makes the electric power charge to said 
capacitor and said battery. 

[0017]Vehicles can be operated using electric power of a battery carried in vehicles, without 
generating electricity with a dynamo, and operating vehicles by engine drive, using electric 
power of this dynamo, or driving an engine, since a control device of this high Brit vehicle 
was constituted as mentioned above. A switching arrangement which chooses an engine or 
a battery can be made to control by a charge of a signal installed in the road, a signal from 
an artificial satellite or Osamu Tosaka, or a battery automatically by a controller as a driving 
source. When a charge of Osamu Tosaka or a battery is not enough, vehicles can be 
driven using an engine, but a controller is controllable in that case to choose a field with 
least generating of NO^^ in exhaust gas discharged from an engine, and to operate. 

[0018] 

[Embodiment of the lnvention]Hereafter, with reference to drawings, the example of the 
control device of the high Brit vehicle by this invention is described. The approximate 
account figure showing one example in case drawing 1 receives the instructions from a 
signal in case the high Brit vehicle by this invention runs on the street, and drawing 2 are 
the explanatory views showing one example of the control device of the high Brit vehicle by 
this invention. 

[0019]The high Brit vehicles of this example are vehicles driven with either of the engine 1 
or the storage battery 6, i.e., a battery. The electric motor 7 is attached to the driving axle 9 
for front wheels in which the dynamo 2 was attached to the output shaft (not shown) of the 
engine 1 , and the high Brit vehicle of this example attached the front wheel 8 of the vehicles 
14, and the electric motor 7 is attached to the driving axle 1 1 for rear wheels furnished with 
the rear wheel 12. Although the front wheel 8 and the rear wheel 12 of the vehicles 14 are 
constituted as a driving wheel, of course, either one of the front wheel 8 or the rear wheel 
12 can also consist of this example in a driving wheel. The power generation energy of the 
dynamo 2 is supplied to the electric motor 7 of the driving axle 9 for front wheels, and the 
electric motor 7 of the driving axle 1 1 for rear wheels through the inverter 4, respectively, 
and the vehicles 14 are driven. The inverter 4 changes the dynamo 2 or the direct current 
power from the battery 6 into alternating current power in order to supply alternating current 
power to the electric motor 7. The inverter 4 is provided with the converter 17 which makes 
output current a direct current. Between the dynamo 2 and the inverter 4, the capacitor 5 
and the battery 6 which were connected in parallel with the inverter 4 are formed. At the 
time of the brake operation of the front wheel 8 of the vehicles 14, and the rear wheel 1 2, it 
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can constitute so that the current which operated as a dynamo and generated the electric 
motor 7 of the driving axle 9 for front wheels and the electric motor 7 of the driving axle 1 1 
for rear wheels may be made to charge the capacitor 5 and may be revived. It connects the 
battery 6 to the power supply of the vehicles exterior, and it not only can make the electric 
power generated with the dynamo 2 charge, but it can charge it. 

[0020]This high Brit vehicle. [ whether by the above-mentioned composition, the engine 1 is 
driven, it generates electricity with the dynamo 2 and the vehicles 14 are driven with that 
electrical energy, and ] Or driving the vehicles 14 with the electrical energy of the battery 6, 
without driving the engine 1, or driving the engine 1, generating electricity with the dynamo 
2, and charging the battery 6. it is constituted so that the electric power of the battery 6 may 
be consumed and vehicles can be operated. In a high Brit vehicle, control which chooses 
whether it drives with the engine 1 or it drives with the battery 6, and is operated is 
performed by the electronic control 3, i.e., a controller. The controller 3 performs control 
which answers the input signal from the sensors 13, such as an antenna, and chooses 
either the battery 6 or the dynamo 2 as a driving source as a reception means which 
receives the travel condition signal of the vehicles 14. The sensor 13 receives the signal 
emitted from the signal 15 provided in on the street [ 10 ], and makes it the travel condition 
signal of the vehicles 14. 

[0021]ln consuming the electric power of the battery 6 and operating vehicles, charging the 
electric power which generates the engine 1 in a drive in the control device of this high Brit 
vehicle at the battery 6, Since the electric power of the battery 6 is consumed and it is not 
necessary to change the operating condition of the engine 1 even if change arises in 
vehicles speed or vehicle load, the engine 1 can be operated by the optimal condition of a 
low operating range of generating of NO^, a operating range where fuel consumption is 

good, etc. 

[0022]Since the control device of this high Brit vehicle makes current, makes that current a 
direct current or smooth current and drives the electric motor 7 of the front-drive-vehicle 
axis 9, and the electric motor 7 of the rear-drive-vehicle axis 1 1 through the inverter 4 by 
power generation with the engine 1, it can raise efficiency. Since the engine 1 chooses the 
place which can generate electric power efficient and required as mentioned above and is 
operated, fuel consumption becomes good. A high Brit vehicle is the part which is operating 
the engine 1 in the fuel-efficient field, and if electric power required for charge of the battery 
6 can be supplied to the battery 6, it will not worsen fuel consumption by battery charge. 
[0023]The control device of the high Brit vehicle by this invention, Area [ need / the urban 
area of a city part, a residential area, etc. / regulation of noise and regulating of exhaust- 
outlet conditions ], Or a high Brit vehicle is driven with the battery 6, and it can control by 
the controller 3 at the area where the traffic restriction conditions of vehicles, such as a 
stage when generating of NO^ of a summer must be controlled, are severe, and a stage to 

suit traffic restriction conditions. The control device of a high Brit vehicle in a local street 
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which does not have the traffic restriction conditions of the above vehicles 14. The engine 1 
is driven, the vehicles 14 are operated with the electric power, or the engine 1 is driven [ the 
dynamo 2 is operated, ], the dynamo 2 is operated, and the battery 6 and the capacitor 5 
are charged for the electric power. 

[0024]ln the control device of this high Brit vehicle, the means which emits instructions is 
needed for the means for switching which switches to operational status, and this means 
for switching. Then, as a means which emits instructions to a means for switching, The 
controller 3 in the area which should regulate generating of noise, and the area which must 
control generating of NO^ or a smoke, for example, A means to make the signal 15 

installed in a road depart from the short wave or millimeter wave which orders it a means 
for switching is formed, the short wave or millimeter wave from the signal 15 is received, a 
means for switching is operated, and the driver stage is switched. Or as a means which 
emits instructions to a means for switching, Like car navigation, the controller 3 decides on 
the run place of vehicles by the signal from an artificial satellite, reads it in the map 
beforehand provided with whether the place is the regulation area of exhaust gas or noise, 
and it can be constituted so that a means for switching may be controlled according to the 
operating condition. 

[0025]The vehicles 14 the control device of this high Brit vehicle by the charge below the 
state, i.e., a predetermined value, where Osamu Tosaka or the battery 6 is not fully 
charged. Since the driving force of the engine 1 is needed, in that case, the controller 3 
answers the condition and controls to choose fewest operating spaces of generating of 
NO^ of the engine 1, or a smoke, and to operate. 

[0026]. [ whether the control device of this high Brit vehicle operates the vehicles 14 with 
the electric power which drove the engine 1 and was generated with the dynamo 2, and ] A 
driver's selection can also constitute selection of whether the vehicles 14 are operated only 
with the electric power of the battery 6, or to operate the vehicles 14 with the electric power 
of the battery 6, driving the engine 1 so that a change may be possible by the manual- 
switching means 16, such as a manual button and a manual lever. 
[0027] 

[Effect of the lnvention]Since the control device of this high Brit vehicle was constituted as 
mentioned above, the urban area of a city part, In the severe area of traffic which must 
control discharge of NO^, such as area where regulation of noise, such as a residential 

street, or exhaust gas is severe, and summer, it can operate with the battery carried in 
vehicles, without driving an engine. When the charge of a slope or a battery is not enough, 
vehicles can be driven using an engine, but it is controllable to choose a field with least 
generating of NO^ in the exhaust gas discharged from an engine, and to operate by a 

controller, in that case. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1l lt is an approximate account figure showing one example in the case of 
receiving the instructions from a signal in case the high Brit vehicle by this invention runs on 
the street. 

[Drawing 2] lt is an explanatory view showing one example of the control device of the high 
Brit vehicle by this invention. 
[Description of Notations] 

1 Engine 

2 Dynamo 

3 Controller 

4 Inverter 

5 Capacitor 

6 Battery 

7 Electric motor 

8 Front wheel (driving wheel) 

9 and 1 1 Driving axle 

12 Rear wheel (driving wheel) 

1 3 Reception means 

14 Vehicles 

15 Signal 

16 Manual-switching means 

17 Converter 
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DRAWINGS 



[Drawing 1] 




[Translation done.] 
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